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(54) SEMICONDUCTOR MOUNTING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor mounting method capable of obtaining 
the improved electric conduction of a semiconductor 
element on a mounting circuit substrate by uniform 
external-pressure connection in a semiconductor 
mounting field in a semiconductor package or a 
semiconductor module (for instance, a multichip 
module). 

SOLUTION: In a mounting method of electrically 
connecting a gold bump or a surface layer gold bump 
formed on the electrode of a semiconductor element 3 to 
a wiring connection part.formed on a mounting circuit 
substrate 1, the semiconductor element 3 is temporarily 
fixed on the mounting circuit substrate 1 and after that, 

electric conduction is obtained by utilizing uniform shrinkage force from the outside of a tube- 
like thermal contractive molding body 8 containing a polycarbodiimide resin as a main 
component. The exchange and the replacement of the semiconductor element 3 can be easily 
and repeatedly performed by using the thermal contractive molding body 8. 
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Disclaimer: 

This English translation is produced by machine translation and may contain errors. The JPO, the NCIPI, and those who 
drafted this document in the original language are not responsible for the result of the translation. 

Notes: 

1. Untranslatable words are replaced with asterisks (**"*). 

2. Texts in the figures are not translated and shown as it is. 

Translated: 11:26:26 JST 12/18/2006 
Dictionary: Last updated 1 1/10/2006 / Priority: 



FULL CONTENTS 
[Claim(s)] 

[Claim 1] In the mounting method which connects electrically the golden bump or surface 
money bump formed on the electrode of a semiconductor device, and the wiring terminal area 
formed on the mounting circuit board The semiconductor mounting method characterized by 
obtaining an electric flow using the uniform contractile force from the outside of the heat 
contraction nature fabrication object of the shape of a tube which makes poly carbodiimide 
resin the main ingredients after carrying out temporary fixation of the semiconductor device on 
a mounting circuit board. 

[Claim 2] The semiconductor mounting method according to claim 1 characterized by carrying 
out temporary fixation with conductive adhesives. 

[Claim 3] The semiconductor mounting method according to claim 2 that conductive adhesives 
are characterized by consisting of a conductive material and thermoplastic adhesion resin. 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semiconductor mounting method which 
made it possible to obtain a good electric flow for the semiconductor device on a mounting 
circuit board by uniform external pressurization connection in the semiconductor mounting field 
in a semiconductor package or a semiconductor module (for example, multi-chip module). 
Furthermore, a desirable mode is related with the semiconductor mounting method which 
exchange of a semiconductor device and exchange are repeated easily and can perform them. 

[0002] 

[Description of the Prior Art] Although the wire bonding method using metal junction as a 
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JP, 09-027515, A (1997) [FULL CONTENTS] 



Page 2 of 7 



semiconductor mounting method, the TAB method, and the flip chip method using a solder 
bump are known Since the metaled solid phase-solid phase diffusion mechanism or the solid 
phase-liquid phase reaction mechanism is used, the problem of the welding temperature 
serving as a high temperature field of 200 degrees C or more generally, and being easy to do 
damage by heat stress to the semiconductor device formed into detailed line width is latent. 
Moreover, these metal junction cannot perform exchange of a poor semiconductor device at 
the time of faulty connection generating for permanent junction. 

[0003] Moreover, [ at the metal conjugation method, since a semiconductor device cannot be 
mounted to the ITO (indium titanium oxide) transparent electrode of a liquid crystal display 
panel, these days, the resin pasting-up method which mixed a different direction electric 
conduction film and conductive particles is used as a mechanical conjugation method but ] The 
method which these methods are filled up with heat hardening or a photo-setting resin 
between a semiconductor device and a mounting board, and is used sake, There is a fault of 
being easy to produce defective continuity due to the adhesive strength fall by degradation of 
resin with the passage of time, and being easy to produce the defective continuity by partial 
exfoliation also by heat stress and mechanical external stress at the time of use. Furthermore, 
since it fills up with heat hardening or a photo-setting resin between the semiconductor device 
and the mounting board, exchange of a poor semiconductor device is difficult for these 
methods, and a difficulty is in exchange and exchange nature. 
[0004] 

[Problem to be solved by the invention] This invention differs from the thing aiming at the 
permanent junction by a conventional metal conjugation method and the conventional resin 
pasting-up method. The semiconductor mounting method which made it possible to obtain a 
good electric flow for the semiconductor device on a mounting circuit board by uniform external 
pressurization connection, and a still more desirable mode aim at offering the semiconductor 
mounting method which exchange of a semiconductor device and exchange are repeated 
easily and can perform them. 
[0005] 

[Means for solving problem] The result of having inquired wholeheartedly in order that this 
invention persons might solve the problem which the conventional technology has, After 
carrying out temporary fixation for position ****** of electric connection for semiconductor 
devices, such as IC, LSI, and VLSI, on a mounting circuit board, Poly carbodiimide resin is 
covered with the heat contraction nature fabrication object of the shape of a tube made into the 
main ingredients from a perimeter part. By shrinking a forming object by heating of 120 
degrees C or less first, taking an electric flow with a semiconductor device and a mounting 
circuit board, carrying out heat hardening of this further, and considering it as a permanent 
hardening fabrication body skin film by the contractile force The semiconductor mounting 
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method of excelling in various reliability, such as heat resistance and moisture resistance, is 
found out, and it comes to complete this invention. 

[0006] Namely, this invention is set to the mounting method which connects electrically the 
golden bump or surface money bump formed on the electrode of a semiconductor device, and 
the wiring terminal area formed on the mounting circuit board. It is a thing about the 
semiconductor mounting method characterized by obtaining an electric flow using the uniform 
contractile force from the outside of the heat contraction nature fabrication object which makes 
tube-like poly carbodiimide resin the main ingredients after carrying out temporary fixation of 
the semiconductor device on a mounting circuit board. Although you may be the usual 
adhesives as a means of temporary fixation, it is desirable to carry out temporary fixation of the 
wiring terminal area with the above-mentioned bump with conductive adhesives. Moreover, as 
for conductive adhesives, what consists of thermoplastic adhesion resin, such as conductive 
material, such as metallic powder and a metal plating resin ball, an ethylene-vinyl acetate 
copolymer, polyamide, poly acrylate and polyester, and polyurethane, is more desirable. 
[0007] Next, this invention is concretely explained with reference to Drawings. The perspective 
view showing the state where drawing 1 carried out temporary fixation of the semiconductor 
device on the mounting circuit board, Drawing 2 is the sectional view which cut by the A-A' line 
of drawing 1 and was seen from the arrow, and [ the wiring terminal area 2 on the mounting 
circuit board 1 (contact button) ] Temporary fixation of the surface money bump 5 who makes 
a core metal prepared on the electrode 4 of the semiconductor device 3, such as a golden 
bump or copper, and nickel, is carried out by the conductive adhesives 6 for position ****** of 
electric connection. 7 shows a circuit pattern. Drawing 3 is the sectional view showing the state 
where the heat contraction nature fabrication object 8 of the shape of a tube which makes the 
main ingredients the unit which carried out temporary fixation of the semiconductor device on 
the mounting circuit board like drawing 2 was loaded with poly carbodiimide resin. D raw ing 4 is 
the sectional view showing the semiconductor mounting state which heats the heat contraction 
nature fabrication object 8 of the shape of an above tube, was stuck to the unit, was made to 
carry out heat hardening of this further, and was used as the permanent hardening fabrication 
body skin film. In addition, a semiconductor device may be plurality although the above- 
mentioned explanation shows the example which mounts one semiconductor device on a 
mounting circuit board. 

[0008] [ the poly carbodiimide resin used for this invention ] as a heat contraction nature 
fabrication object of the shape of a tube made into the main ingredients The solution which 
added colorant, a bulking agent, etc. as occasion demands to poly carbodiimide resin is used 
as a film by a well-known method (for example, the casting method). It extends uniformly to 
150 to 400% at the temperature of 40-120 degrees C after that, a heat contraction nature film 
is produced, and what processed the film in the shape of a tube, and was used as the heat 
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contraction nature tube is used. Or first, the film of processing or the shape of a tube is 
produced in the shape of a tube, and a film may be extended by well-known methods, such as 
the tubular extending method, after that. This film is processible by methods, such as heat 
sealing. As for the size at the time of processing it in the shape of a tube, it is desirable to 
design so that the size at the time of full contraction may become smaller about 10 to 50% 
than the size of a mounting circuit board. Moreover, as for the area of the tube before 
contraction, enlarging 10 to 50% is more desirable than a mounting circuit board. 
[0009] Next, it loads with the mounting circuit board which carried out temporary fixation of the 
semiconductor device into the above-mentioned heat contraction nature fabrication object 
(tube), and heats at 40-120 degrees C. At this time, it contracts, and a tube is stuck with a 
mounting circuit board and temporary closure is carried out. Since full adhesion of the tube has 
not been carried out with a mounting circuit board at this time, if a poor semiconductor device 
is found as a result of flow inspection, and a tube is cut out, exchange of a poor semiconductor 
device is possible. If good as a result of flow inspection, further 150-300 degrees C is 200-250 
degrees C in temperature preferably about the mounting circuit board which carried out 
heating contraction of said tube and which has been temporary closed. By giving heat- 
treatment of 5 minutes - 1 hour preferably for 1 minute - 2 hours, poly carbodiimide resin 
carries out bridge construction hardening, and serves as a permanent hardening coat excellent 
in reliability. Closure is completed by the above operation and the coat protects the whole 
semiconductor mounting board. 
[0010] 

[Effect of the Invention] The semiconductor mounting method of this invention faces 
[ connecting electrically ] the golden bump or surface money bump formed on the electrode of 
a semiconductor device, and the wiring terminal area formed on the mounting circuit board. 
Since it is a connection method by the external pressurization which obtains an electric flow 
using the uniform contractile force from the outside of a tube-like heat contraction nature 
fabrication object after carrying out temporary fixation of the semiconductor device on a 
mounting circuit board, even if a semiconductor device is enlarged, uniform pressurization is 
possible, and generating of a faulty connection has few features. Moreover, since poly 
carbodiimide resin is used as a tube-like heat contraction nature fabrication object and a 
forming body skin film can be easily removed from a circuit board in the state before bridge 
construction hardening, attachment and detachment and exchange of a semiconductor device 
are also possible, and it is the mounting method of excelling also economically. Furthermore, 
the forming body skin film after bridge construction hardening can be used as covering 
material for outside environment protection, and high reliability, such as moisture resistance, 
can be acquired. 
[0011] 
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[Working example] Next, an example explains this invention concretely. In addition, that it is in 
the following sentences with a part means a weight part. 

An example 14 and 100 degrees C of 4'-diphenylmethane diisocyanate [ 100 copies of] were 
made to react in 500 copies of toluene for 6 hours with 0.06 copy of carbodiimide-ized catalyst 
(3-******- 1 -phenyl phospholene), and poly carbodiimide resin solution was obtained. This 
solution was cast on the glass board, it dried for 20 minutes with the 1 10-degree C hot air 
dryer, and the 70-micrometer-thick poly carbodiimide film was obtained. After having extended 
this film twice at 80 degrees C, cooling to room temperature in that state and considering it as 
a heat contraction nature film, it was made the shape of a tube, the end was joined in heat 
sealer so that it might be set to 3.5cm in diameter, and the heat contraction nature tube was 
produced. 

[0012] This heat contraction nature tube is cut in length of 4cm. It loads with a 3-mm-high 
ceramic circuit board into the above-mentioned tube at 4cm x 4cm which carried out temporary 
fixation of the semiconductor device which has 120 mushroom type money bumps at the wiring 
terminal area with conductive adhesives (ethylene-vinyl acetate copolymer resin which 
distributed nickel particles 10 micrometers in diameter). It heated for 2 minutes at 100 degrees 
C, the tube was shrunk, and the circuit board was made to carry out full adhesion of the film 
plane. Furthermore, this circuit board was heat-treated at 230 degrees C for 1 hour, the film 
was stiffened, and it was considered as the permanent hardening coat. As a result of 
evaluating the connection characteristic of the semiconductor device of this circuit board, the 
good electric flow was obtained and the defective continuity by exfoliation was not produced. 
Moreover, although the high temperature neglect examination of 1000 hours was done at 150 
degrees C about this substrate, change was not looked at at all by the coat. 
[0013] The heat contraction nature tube was produced by the same technique as example 2 
example 1 , and it loaded with the ceramic circuit board of the same size which carried out 
temporary fixation of the semiconductor device like the example 1 , and it heated for 2 minutes 
at 100 degrees C, the tube was shrunk, and the circuit board was made to carry out full 
adhesion of the film plane. As a result of evaluating the connection characteristic of a 
semiconductor device here, it turned out that this semiconductor device is poor. Then, the 
cutter cut and removed the film and the circuit board was made to carry out full adhesion of the 
film plane again using a heat contraction nature tube like an example 1. As a result of 
evaluating the connection characteristic of the semiconductor device of this circuit board, and 
exfoliation, the good electric flow was obtained and the defective continuity by exfoliation was 
not produced. Then, this substrate was heat-treated at 230 degrees C for 1 hour, the film was 
stiffened, and it was considered as the permanent hardening coat. Although the high 
temperature neglect examination of 1000 hours was done at 150 degrees C about this 
substrate, change was not looked at at all by the coat. 
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[0014] The heat contraction nature tube with a diameter [ made from polypropylene ] of 3.5cm 
was used instead of the poly carbodiimide resin of comparative example 1 example 1 . This 
heat contraction nature tube was cut in length of 4cm, and it loaded with the ceramic circuit 
board of the same size which carried out temporary fixation of the semiconductor device like 
the example 1 , and it heated for 2 minutes at 100 degrees C, the tube was shrunk, and the 
circuit board was made to carry out full adhesion of the film plane. As a result of evaluating the 
connection characteristic of the semiconductor device of this circuit board, and exfoliation, the 
good electric flow was obtained and the defective continuity by exfoliation was not produced. 
However, when a high temperature neglect examination is done at 150 degrees C about this 
substrate, the film has deteriorated in several hours. 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the perspective view showing one example of the unit which carried out 
temporary fixation of the semiconductor device on the mounting circuit board in this invention. 
[Drawing 2] It is the sectional view which cut by the A-A' line of drawing 1 and was seen from 
the arrow. 

[ Drawin g 3] It is the sectional view showing the state where the heat contraction nature 
fabrication object of the shape of a tube which makes the main ingredients the unit which 
carried out temporary fixation of the semiconductor device of drawing 2 on the mounting circuit 
board was loaded with poly carbodiimide resin. 

[Drawing 4] It is the sectional view showing the semiconductor mounting state which heats the 
heat contraction nature fabrication object of the shape of a tube of drawing 3 , was stuck to the 
unit, was made to carry out heat hardening of this further, and was used as the permanent 
hardening fabrication body skin film. 
[Explanations of letters or numerals] 

1 Mounting Circuit Board 

2 Wiring Terminal Area 

3 Semiconductor Device 

5 Golden Bump 

6 Conductive Adhesives 

8 Tube-like Heat Contraction Nature Fabrication Object 



[Drawing 1] 
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[Translation done.] 
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